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Mpeancnosue

Lienv v npyHumnel cTaHaapTusaummn B Poccuiickon Pegepaumm yctaHosneHsl PeagepanbHbIM 3aKkOHOM OT
27 pekabps 2002 r. Ne 184-d3 «O TexHU4ecKoM peryrvposaHumny», a npasuna NpUMeHeHust HaLMoHanbHbIX
ctangaptoB Poccuiickoin ®eaepauum — FOCT P 1.0—2004 «CtaHgapTusauus B Poccuinckon degepalimu.
OCHOBHbIE NONOXEeHUs»

CBepeHusi o cTaHpapTe

1 PA3SPAEBOTAH HekoMmepueckum napTHepCcTBOM «HaunoHanbHas accoumaumnsa BoagopoaHON 3Hepre-
Thk» (HM «HABO»)

2 BHECEH TexHn4yeckum koMMTeTOM Nno cTaHaapTusauumn TK 29 «BogopoaHble TEXHOMOrMm»

3 YTBEP>XAEH W BBEAEH B JEWMCTBUE Mpukasom deaepanbHoro areHTCTBa No TEXHUHECKOMY
perynuposaHuio u metponorni ot 13 aekabpsa 2011 r. Ne 891-ct

4 HacToswwin ctaHgapT paspaboTaH ¢ y4eTOM OCHOBHBIX HOPMATUBHBIX MOMNOXEHWUI MeXAYHapoAHOro
ctangapta MCO 23273-3 «[JopoxHble TPaHCMOPTHLIE CpeACTBa Ha TOMUBHLIX 3NieMeHTax. TpebosaHua 6e30-
nacHocTn. Yactb 3. 3awura nogein ot nopaxeHus anekTpudeckum Tokom» (1ISO 23273-3:2006(E) «Fuel cell
road vehicles — Safety specifications — Part 3: Protection of persons against electric shock»)

5 BBEJEH BINEPBbIE

UHopmayust 06 usMeHeHUsIX K Hacmosiuemy cmarHOapmy nybrnukyemcsi 8 exez200H0 uzdasaeMoMm
UHhopMaUUoHHOM ykasamere « HayuoHanbHble cmaHO0apmbl», @ meKkcm UsMeHeHUl U rornpasok — 8 exxeme-
CSIYHO U3dasaeMbIX UHGhOPMAaUUOHHBIX ykasamersix « HayuoransHbie cmaHdapmei». B cnydae nepecmompa
(3aMeHbI) unu ommeHbl Hacmosiuje2o cmaHdapma coomeemcemayloujee yeedoMrieHue bydem onybnuKosaHo
8 eXXeMeCsIYHO U30asaeMoM UHpOpMayUOHHOM yKasamerne «HayuoHarneHbie cmaHOapmei». Coomeemcemey-
rowast UHghopMauus, yeedoMneHue U mekcmel pasmeuaromces makxe 8 UHghopMayuoHHol cucmeme obuezo
ro51b308aHUs1 — Ha ohuyuanbHoM catime @edepanbHO20 a2eHmemea 1o MexXHUYeCKOMy pe2yruposaHuio U
Mempoiioauu 8 cemu lHmepHem

© CraHpapTuHdgopm, 2012

HacToswwmn ctaHgapT He MoXeT 6bITb MONHOCTLIO MW YaCTUYHO BOCNpounsBeaeH, TUpaxunposaH 1 pac-
NpoCTpaHeH B kauecTBe ouLManbHOro n3aaHnus 6e3 paspelleHuss PefepanbHOro areHTCTBa Mo TeXHUYECKo-
My perynuposaHuo U MeTposiornn
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HAUMOHANBbHBIN CTAHOAPT POCCMUUCKOWU SGEOEPALUUMN

OOPOXHbIE TPAHCMOPTHbLIE CPEOCTBA HA TOMNMUBHbLIX 3NNIEMEHTAX
Tpe6GoBaHUA TeXHUKU BesonacHocTU
YacTtb 3
3awuTa nogeil OT NOpaXKeHNA INEKTPUYECKUM TOKOM

Fuel cell road vehicles. Safety engineering requirements.
Part 3. Protection of persons against electric shock

DaTta BBegeHna — 2012—07—01

1 O6nacTb NpMeHeHus

HacTosiwuin ctaHgapT pacnpocTpaHseTcs Ha 60pTOBbIE 3M1EKTpUYeckne cCUCTEMbI PaBoUYUM HanpsKeHU-
em oT 25 go 1000 B nepemeHHoro Toka unu ot 60 ao 1500 B noctoaHHoro Toka.

HacTosawmin ctargapT ycTaHaBMBaeT OCHOBHbIe TpeboBaHNa Ans TpaHCNOPTHBIX CPeAcTB Ha ToNNuB-
HbIX anemeHTax (TCT3) B OTHOLUEHWM ONACHOCTU ANs Mo4er 1 OKpyXKatoLen cpedbl BHYTPU U BHe TpaHc-
NMOPTHOro CpeAcTBa, CBA3AHHOM C MOpPaXeHNEM 3r1eKTPUYECKUM TOKOM.

CTtaHaapT He pacnpocTpaHsieTcs Ha:

- TCTO, paboTatoLme OT BHELLUHErO UCTOYHMKA 3NIEKTPONMUTAHUS;

- W3roTOBIEeHWe, TeXHUYeckoe obcnyxnsaHue upemoHT TCTO.

2 HopmaTuBHbIe CCbINKN

B HacTosiLLeM cTaHgapTe UCNOoNb30BaHbl HOPMATUBHBIE CChINIKU Ha creaylowme cTaHaapThbl:

FOCT P M3K 536—94 Knaccudukaums anekTpoTeXHUYECKOro 1 anekTpoHHoro obopyaoBaHus Mo cro-
coby 3aLuTbl OT NOPAXEHUS 3NEKTPUHECKUM TOKOM

FOCT P 51673—2000 Bogopoga razoobpasHbiil YUUCTLIA. TexHu4eckue ycnosus

FOCT P 54111.1—2010 [lopoxHble TpaHCMopTHbIe cpeAcTBa Ha TONANBHLIX aneMeHTax. TpebosaHus
6e3onacHocTu. YacTb 1. PyHKUMOHanbHas 6e30MacHOCTb TPaHCMOPTHOro cpeAcTBa

FOCT P 54111.2—2010 [lopoxHble TpaHCMopTHbIe cpefcTBa Ha TONANBHLIX aneMeHTax. TpeboBaHus
6e3onacHocTu. YacTb 2. 3awura oT onacHOCTeN, CBA3aHHbIX C UCMONb3OBaHUeM BOAOPOAA, B TPAHCMOPTHBLIX
cpeacTeax, paboTalowmx Ha ckaToM BoAopoae

FOCT P54113—2010 CoeagnHuTenbHbIe yCTPOUCTBA ANsi MHOTOKpaTHOM 3anpasku CkaTbiM BOAOPOAOM
Ha3eMHbIX TPAHCNOPTHLIX CPeaAcTB

FOCT P M3K 60204-1—2007 BesonacHocTb MaLUUH. DneKkTpoobopyaosaHue MaluMH U MEXaHU3MOB.
YacTb 1. O6wme TpebosaHua

FOCT P M3K61140—2000 3awuTta oT nopaxkeHus anektTpudeckum tokoM. O6wme nonoxeHns no 6eso-
nacHocTu, obecneunBaemoil anekTpoo6opyaoBaHMEM U IMIEKTPOYCTaHOBKaMK B UX B3aUMOCBA3N

FOCT 12.1.009—76 Cuctema ctaHgaptoB 6esonacHocTu Tpyaa. dnekTpobesonacHoCcTb. TepMUHbI 1
onpeaeneHuns

FOCT 12.1.019—79 Cuctema cTaHgapToB 6esonacHoctu Tpyaa. dnektpobesonacHocTb. Obwme Tpe-
60BaHWA U HOMeHKIIaTypa BUAOB 3aLUThI

FOCT 3022—80 Boaopoa TexHudeckuin. TexHudeckue ycrnoBusa

WU3spanne odbmynansHoe
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FOCT 15543.1—89 Usgenuns anektpoTexHu4eckme. ObLwme TpeboBaHUA B YACTU CTOMKOCTU K KITUMaTU-
YECKMM BHELUHM BO3AEACTBYOLMM chaKkTopam

FOCT 18311—80 Nagenus anekTpoTexHU4eckne. TepMUHBI U onpeaeneHns OCHOBHBIX MOHATUN

FOCT 28751—90 3nektpoobopyaoBaHue aBToMObUNen. InNekTpomMarHnTHas coBMecTUMocTb. KoH-
AYKTUBHbBIE NOMEXM MO Liensim nuTaHus. TpeboBaHUA U MeToAbl UCMbITaHWNA

FOCT 29157—91 CoBMECTUMOCTb TEXHUYECKNX CPEACTB 3NeKTpoMarHuTHas. dnekrpoobopyaosaHue
asToMobunen. MoMexum B KOHTPOMbHBIX U CUrHabHBIX BOPTOBLIX Liensix. TpebosaHWa U MeToAbl UCTIbITaHUA

MpumeyaHune— pn NONb3OBAHNMU HACTOSILLUM CTAHAAPTOM Lie1ecooGpasHo NPOBEPUTL AEHCTBME CCbINO-
HbIX CTAQHZapPTOB B WH(OPMAaLMOHHOM cucTeme o6Lero nonb3oBaHusi —Ha odwvunansHoMm cante $egepanbHoro
areHTCTBa No TEXHWYECKOMY PErynmpoBaHunio U METPOMOMUK B CETU MIHTEPHET UK MO eXXEroHo N3gaBaeMoMy UHhopma-
LIMOHHOMY ykasaTento «HaunoHanbHble cTaHAapThI», KOTOPbI ONyGIIMKOBaH MO COCTOSIHUIO Ha 1 SHBaps TEKYLLEro roaa, u
MO COOTBETCTBYIOLMM EXEMECSHHO N3AaBaeMbIM UHOPMALMOHHLIM yKa3aTernsiM, onyGnukoBaHHbLIM B TEKYLLEM Foay.
ECnu CCbINOYHbIA CTAHAAPT 3aMeHEH (M3MEHeH), TO MPM MoSb30BaHUM HACTOSILLMM CTaHA4apPTOM CriedyeT pyKOBOACTBO-
BaTbCA 3aMeHSOWMM (M3MEHEHHbBIM) CTaHAapTOM. ECnu cobinovHbIi CTaHAapT OTMEHEH 6e3 3aMeHbI, TO NOMOXEHNE, B
KOTOPOM JaHa CChINIKa Ha HEero, MPUMEHSIETCS B HacTu, He 3aTParmBaloLLen 3Ty CCbIrKy.

3 TepMuHbI M onpeaeneHus

B HacTosileM cTaHgapTe NCMOoNb30BaHbl crieaytoLmMe TepMUHBI C COOTBETCTBYIOLLMMU ONpeAeneHNaMN:

3.1 cuctema noarotoBkM Bo3payxa (air processing system): Cucrtema, kotopas nogrotasnusaer
(T. e. DUNLTPYET, AO3MPYET, KOHAULMOHWPYET U HarHeTaeT) BXOAALWMIA BO3AYX A5t CUCTEMbI TONNUBHbLIX 3Ne-
MEHTOB.

3.2 BcnomMorartenbHas aneKkTpuveckasn Lenb (auxiliary electric circuit): dnekrpuyeckas uenb pasnuy-
HOro (bYHKLMOHAIbHOTO HAa3Ha4YeH s, He CBA3aHHas! C MPUBOAOM TPaHCMNOPTHOrO cpeAcTBa, obecnevnsaowan
paboTy namn, ABUraTenein CTeknoovnMcTuTenel BeTpoBoro (nepeaHero) crexna u paguonpueMHika n ap.

3.3 BcnomoraTtenbHble YacTU 3HEProycTaHOBKU Ha TOMNMUBHbIX anemeHTax (balance of fuel cell
power system): HacTb aneKkTpu4eckor 3HeprocucTeMbl Ha TONMMBHLIX 31IEMEHTaXx, 3a UCKITIoYeHUeM KOMNeK-
Ta TONNNBHbIX 311IEMeHTOB, 6aTapen U T. 4.

3.4 6apbep (barrier): YacTtb, npegocTasnsiiowas 3almTy OT HeNOCPEACTBEHHOIO KOHTaKTa CoO CTOPOHbI
ntoboro cTaHAapTHOro HanpasneHust 4ocTyna.

3.5 ocHoBHas cucTema usonauum (basic insulation): Usonauua, obecneunsaroLuas 3almTy oT NpsAMo-
rO KOHTaKTa C TOKOBeAY MMM 3rIeMeHTaMU KOHCTPYKLMKM B ycrnoBusax 6e3asapuiiHoi akcnyartauuu.

3.6 ocHoBHas 3awumTa (basic protection): 3awmTa oT HenocpeAcTBEHHOro KOHTaKTa ¢ ToKoBeAyLLIMMU
AeTanamu B ycnosusax 6e3aBapuitHoi akcnnyaTauum.

3.7 anemeHTakKymynsiTopHou 6arapem (battery cell): MepesapsaxkaeMbli akkyMynsaTop, COCTOSILLIUIA U3
3NeKTPOAOoB, ANEKTPONUTA, KOopnyca, KIeMM U Ap., B KOTOPOM NPOUCXOAUT ANeKTpoxumudeckoe npeobpasosa-
HWe 3Hepruu.

3.8 akkymynaTopHas 6atapes (battery pack): EQuHbIN MEXaHNUYECKUIA y3en, COCTOSLLMIA U3 3NIEMEHTOB
aKKyMynaTopHon 6aTapen 1 KpenexXHbIX KOHCTPYKLIMA U YCTPONCTB yNpaBneHns.

3.9 anekTpu4yeckuin pazbeM waccK (chassis-bonded): dnekTpomexaHnyeckuin ysen, obecneunsaio-
LM coegUHEHNE 3NEeKTPUYECKOM Liemnm C 3rIeKTPUYECKUM LLAcCH.

3.10 TokonpoBoaAwas YacTb (conductive part): YacTb KOHCTPYKL UK, cnocobHasi NPOBOAUTL 3EKTPU-
YECKUIA TOK, KOTOpPasA NPWY HOPMasibHOM UCMOMb30BaHUU MOXET CTaTb NPUYUHON NOPaXEHUs 3NIEKTPUYECKUM
TOKOM.

3.11 HenocpepcTBeHHbIN KOHTaKT (directcontact): KoHTakT Yenoseka c TOKONpoBOAALMMU AeTaNAMN.

3.12 pBouHas usonauma (double insulation): N3onauua, coctoswas U3 OCHOBHON 1 AONOSTHUTENLHON
nsonsauun.

3.13 waccu anekTpudeckoe (electric chassis): Tokonpoeoaawan MexaH4Yeckass CTPYKTypa TpaHc-
NOpPTHOrO CcpefcTBa, BKNoYatoLlas B cebsl Bce B3aMMOAENCTBYIOLLNE 3NEKTPUIECKUE U SNEKTPOHHBIE KOMIMO-
HEHTBbI, YbM YaCTU COeANHEHBI 3NEKTPUYECKM U Yel NoTeHLMan NPUHAT 3a Havyaro oTcyeTa.

3.14 anekTpuueckasn uenb (electric circuit): CoOBOKynHOCTb YCTPONCTB, NpeAHasHa4YeHHbIX ANA npoTe-
KaHWs1 3rIeKTPUYECKOro Toka.

3.15 npeo6paszoBaTenb NOCTOAHHOTO Toka (dc/dc converter): KomnnekT annapatypbl Ans npeobpaso-
BaHWUA NOCTOAHHOMO TOKA OQ4HOr0 HANPSPKEHWUSA B MOCTOAHHbINA TOK APYroro HanpskKeHus.

3.16 anekTpuueckui Wok (electric shock): dusnonormyeckue nocneacTsus B pesynbTaTe BO3AEUCTBUSA
3NeKTPUYECKOro Toka Ha Teno Yesioseka.

2
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3.17 koxyx (enclosure): OnemeHT, obecneunBaroLLii 3awmuTy 060pya0BaHUS OT BHELLHUX BO3AEACTBUNA
N OT HENOCPEACTBEHHOIO KOHTAKTa C HUAM.

MpumeuyaHue— BHelwHne BO3AESNCTBIAS MOTYT BKIIOYATh B ¢e6s nonagaHue nbinv niv Boabl, MEXaHUYeCcKUX
yacTtuu n gp.

3.18 oTkpbITas TokonpoBoAsLwan YacTb (exposed conductive part): TokonposoasLLuas YacTb, OTKPbI-
Tas Ans NPUKOCHOBEHUS 1 B HOPMarbHbBIX YCMOBUSIX 3KCNyaTalmm He Haxoasawasnca nof HanpshkeHnem, Ho
KOTOpas MOXeT oKasaTbCsl Mo HanpsbkeHneM B aBapUnHbIX yCnoBusix [5].

3.19 TonnuBHbIN aneMeHT (fuel cell): DNekTPOXNMUYECKOE YCTPOUCTBO, KOTOPOE reHEpUpYeT 3NeKTpu-
YecTBO NyTeM NpeobpasoBaHus TONNBA 1 oKUCNUTENS 6e3 PU3NYEeCcKoro UM XMMNYECKoro pacxoaa BeLlec-
TBa 9/1eKTPOAOB UMW 3M1eKTponuUTa.

3.20 anekTpuveckan aHeprocuctema Ha TonnuBHbIX anemeHTax (fuel cell power system): KombuHa-
Li1si CUCTEMBI TOMMMBHbIX 31€MEHTOB, NpeobpasoBaTtensi(ei), SNEeKTPUHECKON 3HEPrum, 3M1eKTPUYecKoro cuno-
BOro arperata u ap.

3.21 6artapesi TonnuBHbIX anemeHTOB (fuel cell stack): KomnnekT n3 AsByx 1 6onee TONNMBHBLIX 311eMeH-
TOB, COEANHEHHBIX 3NEKTPUYECKM.

3.22 cucremaTonnuBHbIX anemeHToB (fuel cell system): Cuctema, koTopas BktovaeT B cebs crnieayto-
LWue nodcucTeMbl: 6aTapeto TOMMMBHLIX 3N1EMEHTOB, CUCTEMY NOArOTOBKM BO3AyXa, CUCTEMBbI MOATrOTOBKM TOM-
nvBa, perynupoBaHua TeMnepaTypbl, perynnposaHns nogayn Bogbl 1 nx 6510kM ynpasneHust.

3.23 TpaHcnopTHoe cpeAcTBO Ha TONNUBHLIX 3neMeHTax; TCTI (fuel cell vehicle, FCV): TpaHcnopT-
HO€e CPeACcTBO, KOTOPOE NPUBOAUTCS B ABMKEHNE BOPTOBOW CUCTEMON SHEProcHabXXeHUsl Ha TOMMMUBHLIX 3ne-
MeHTax.

MpumMmedaHune—O06wui TepmrH TCTS BKNovaeT B cebs Takke TPaHCNOPTHbIE CPEACTBa, B KOTOPLIX AOMNOS-
HWUTENbHO UCNOIb3YIOTCA APy e UCTOYHUKM TArOBOW MOLLHOCTMH.

3.24 cuctema noprotoBku Tonnuea (fuel processing system): Cuctema, kotopas npeobpasyet (ecnm
Heobxo4umo) u/unu nepepabaTeiBaeT TOMMINBO, KOTOPOE COAEPXKUTCA B pacnonoXeHHon Ha 6opTy cucreme
XpaHeHWUs ToMNMBa, B COCTOsIHWE, MpUrogHoe Ans nogayum B 6atapeto TOMMUBHBLIX 3N1€MEHTOB.

3.25 cucTeMa TeKyLLero KOHTpons cocTosHUA nsonAauum (insulation resistance monitoring system):
Cuctema, koTopasi nepuoaNYECcKn U NOCTOSIHHO KOHTPONUPYET COCTOSIHUE U3OMSALIMKN TOKOBeAyLUMX YacTen n
3MeKTPUYECKOro LIACCU.

3.26 TokoBepylasn vacTb (live part): [NpoBogHMK UK ToKoNpoBOASALLas YacTb, KoTopasi Npyu HopMans-
HOM peXxume aKcnnyaTtaunm HaxoguTcs nog HanpspKeHneM.

MpuMedyaHun e — «HaxoanmTcs nog HaNPsHKEHMEM» 03HAYAET, YTO STOT NPOBOAHMK UM TOKONPOBOASALLASA YacTb
MOXET UMETb 3MNEKTPUHECKUI NMOTEHLMAT MO OTHOLLIEHUIO K AMEKTPUIECKOMY LLIACCU.

3.27 makcumanbHoe paGoyee HanpsbkeHue (maximum working voltage): Hanbonblwee 3HayeHne Ha-
NpshKeHns nepeMeHHoro Toka (CpeHeKkBaapaTuyHoe 3HaYeHNe) UM HanpsbKeHUsl NOCTOSIHHOTO ToKa, KoTopoe
MOXeT BO3HUKHYTb B 3/1EKTPUYECKON cUCTEMe Npu NiobbiX HOPMarbHBIX YCIOBUSIX paboThl, B COOTBETCTBUN C
NHCTPYKLMel nponssoauntens 6e3 yueTta nepexoaHbIX NPOLECCOB.

3.28 BblpaBHMBaHue noteHuuana (potential equalization): dnekTpuyeckoe coeanHeHUE OTKPBITLIX
TOKOMPOBOASALIMX AeTanei anekTpuyeckoro obopyaoBaHusi Ans MakCUMarnbHOrO YMEHbLUEHUSI pa3HOCTU
MoTeHUMarnos.

3.29 creneHb 3awuThl (protection degree): 3awuTa, koTopyto obecneunsaeT Hapbep/KoXyx No OTHO-
LLEHNIO K KOHTaKTY M3MepuTenbHoro npubopa, Takoro kak uchbiTatenbHbli WtudT (IPXXB), wyn (IPXXC) unu
ncnelTatensbHbl Nposog (IPXXD), c TokoBegyLwnmn aetanamu [5].

3.30 cunoBomn arperart (power unit): KombuHauna anekTpuyeckoro MoTopa, COMPsPKEHHOW CUITOBOW
3HeproycTaHoBKM 1 CUCTEMBI UX YNIpaBfeHua, npeaHasHaveHHas ana npuseaeHns TCTO B ABMXKeHUe.

3.31 noaszapsikaeman cucteMa akkymynuposaHus aHeprum; NMCAJ (rechargeable energy storage
system, RESS): Cuctema, koTopas akkymynupyeT 3Hepruto, noasapskasicb oT 60pToBOro W/unmn BHELWHEro
NCToYHUKA (MOXET coaepxaTb CpeacTBa ynpasneHusa), Hanpumep: akkyMynsaTopHas 6atapes, koHaeHcaTop,
MaxoBOoe KOfeco.

3.32 ycunenHasn usonsauua (reinforced insulation): Nsonsuus TokoBeaylmx getanei, obecneunsato-
LLaA YpOBEHb 3aLUUThl OT NOPaXKEHNSA INEKTPUHECKUM TOKOM, 3KBUBANEHTHbIA ABONHON U30NSALMUA.

n punmevyaHune — YennenHas n3onauna MOXeT BkniovaTth B cebs1 HECKOIBKO CITOEB, KOTOPbI€ HE MOTIyT UCNbITbI-
BaTbCA OTAENbHO KaK OCHOBHAA unu 4ononHUTenbHaa n3onauus.
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3.33 gononHuTenbHasa nsonauua (supplementary insulation): HesaBucumas nsonsauusa, Kotopas npu-
MEeHseTCA B AONO/IHEHNE K OCHOBHOW M30M1AUUN A5 3aWMTbl OT 3/1EKTPUYECKOTO TOKa B C/lyyae ee NnoBpex-
JeHus.

3.34 TaroBas akkymynsaTopHas 6atapes (traction battery): COBOKYNMHOCTb BCEX akKKyMY/ASTOPHbIX
6arTapei, KOTopble 3NEKTPUYECKN COeAMNHEHbI Mexay Co60i ANa nojayvyn SHEPrUn B 3NEKTPUYECKUI CUIOBOWA
arperar, a Takxe, npu Heo6xo4MMOCTHN, BO BCOMOraTe/ibHble CUCTEMBI.

3.35 anekTpuyeckasn Lenb Ha HanpsxeHune knacca A (voltage class A electric circuit): 9nekTpnyeckas
Lenb MakcumanbHbIM paboynm HanpskeHunem <25 mam <60 B nepeMeHHOro WanM NocTOAHHOrO TOka COOT-
BEeTCTBEHHO.

3.36 anekTpuyeckas uenb Ha HanpshxeHue knacca b (voltage class B electric circuit): 9nektpnyeckas
Luenb MakcumasibHbiM paboymm HanpsxeHnem 25 < V < 1000 B nepemeHHOro toka unm 60 < V <1500 B
NOCTOAHHOTO TOKa.

4 YcnoBusa v pexumbl padoThbl

Tpeb60BaHuUA, N3N0XEHHbIE B HACTOALWEM CTaHAapTe, A0/KHbI CO61104aTbCA BOTHOLWEHUN psifa YC0BUiA
oKpyXatLei cpeabl NakcnayaTauuu, Npu kKoTopbix gaHHoe TCT3 MoxeT (PyHKLMOHNPOBATh B COOTBETCTBUN C
yKasaHusIMMW ero npou3BoauTeneil U B COOTBETCTBUMM C TpeboBaHusamu ctaHgaptos TOCT P M3K 536,
FOCTP51673, TOCTPM3K61140, TOCTPM3K60204-1,TOCT P54111.1, TOCT P54111.2, TOCT P 54113,
FOCT 12.1.009, F'OCT 12.1.019, TOCT 18311, N'OCT 3022, TOCT 15543.1, FOCT 28751, N'OCT 29157.

5 Knaccbl HanpshkeHUs 371eEKTPUYECKUX LieNei

B 3aBUCUMOCTY OT MakCMMabHOro paboyero HanpsXxeHus VanekTpuueckas Lenb MOXeT NpuHagnexaTb
KOAHOMY 13 KTaCCOB HaNpsXeHus, ykasaHHbIX B Tabnuue 1.

Tab6nuya 1— Knaccbl HanpshKeEHUs1 3NEKTPUYECKNX Leneit

MakcumanbHoe pa6oqee HanpsxeHune

Knaccbl HanpsxeHus
CucTtembl nepemeHHoro Toka (15— 150 l'y), B

CucTtembl NMOCTOAHHOrO ToKa, B (cpeaneKBagpaTMuHOe 3HaueHue)

A 0< ¥<60 0< V<60
B 60 < \/ < 1500 25 < V<1000

MpumeyvaHunna

1 3HayeHus 60 B NOCTOAHHOTO ToKa 1 25 B nepeMeHHOro Toka BbiGpaHbl C yHeTOM OKpyXXatoLLeli cpefbl. Ans nepwo-
[OMYECKOrO MMMY/IbCHOTO HanpshKeHusa (He ABNAETCSA nepemMeHHbIM TOKOM) MpW A/IMTENbHOCTU Nuka Beiwe 10 mMc pabo-
YMM HarnpshkeHVem cyuTaeTcs MakCcuMaslbHoe 3HayeHue nuka. Ecnm gnutenbHocTb nuka meHee 10 mc, Torga 3a
pabouee HanpsxeHne NPYHNMAatOT cpeaHeKkBaapaTniHoe 3HadeHne. [JaHHble 3Ha4YEeHUS HanpPSHKeHNs 415 NepeMeHHOro
TOKa 0COBEHHO BadkHbI B Npejesiax yKasaHHOro guanasoHa 4acTor.

2 HanpshkeHne NOCTOSAHHOTO TOKa A0/MKHO ObiTb He 60nee 10 % HanpsbkeHws nynbcauuin. BepxHee HanpshkeHue
knacca b MoxeT 6bITb HWKE B COOTBETCTBUM C TPEOOBaHNAMM HaLMOHaSIbHbIX CTaHAApPTOB.

6 MapkunpoBka

6.1 3nekTpuyeckoe obopypoBaHue
3HakK Ha pucyHKe lcnepyet yctaHaB/iMBaTb BO3/1e UCTOYHUKOB Hanpsxe-
HMS knacca b, Hanpumep KOMNAEKTOB TOM/IMBHbIX 3/1E€MEHTOB, 6aTapeil,
cynepkoHgeHcaTopoB. Takoli xe 3Hak AOo/KeH 6biTb YyCTaHOBMEH Ha 6apbe-
pax/Koxyxax, KOTopble NpU NX CHATUM OTKPbIBAKT JOCTYN K TOKOBEAYLLUM Yac-
TAM Lenu Ha HanpshkeHue knacca b n/vunn ocHoBHOM n3onsauun.

3Hak (thoH — xenToro ugeTa, rpaHuLa 1 o603HavYeHne — YyepHoro ugeta) no [1], [6]

PucyHok 1 — MapkupoBka 060pyfoBaHusa Ha HanpsbkeHve knacca b
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6.2 OGo3HauyeHWe NPOBOAKU Ha HanpshkeHue knacca b

BusyanbHbiM 0603HaYeHNeM 3MeKTpoNpPoBOAKN, cocTosLel U3 kabenei Ha HanpsaxeHue knacca B, gon-
YKHO CMY>KUTb NOCTOSAAHHOE NOKPLITUE U3 MaTepuara opaHXeBoro LiBeTa.

7 Mepbl no 3awuTe noaen oT NOpaxXeHUs INEeKTPUYECKUM TOKOM

7.1 O6wme nonoxeHun

Yrpo3a nopaxeHUsa 3feKTPU4eckuMm TOKOM BO3HUKAET, koraa aneKkTpudeckuin ToK NpoxoauT vYepes Teno
yenoseka [6]. Tok, npoxoaaw i Yepes Teso YerioBeka Ha NPOTSXKeHUU ANUTENTbHOro BpeMeHW, He AOMKeH npe-
Belwath 10 MA.

3almTa oT NopaKeHUs 3NeKTPU4eCcKUM TOKOM nNpeacTaenseT coboi:

- npeaynpexaeHue o HegonyCTUMOCTU OQHOBPEMEHHOTO MPUKOCHOBEHUSI YenoBekKa K AByM unu bonee
TOKOBEAYLLUMM YaCTsIM € pa3HblM 3N1EKTPUHECKUM NOTEHLNANOM UNW HanpsbkeHneM Unu

- orpaHuyeHue Toka Unn ero ANUTesNbLHOCTU B Ciy4ae Takoro NPUKOCHOBEHUS.

3awmTta oT NopaxeHUa 3aNeKTPUYECKUM TOKOM AOSMKHa COCTOATL U3 CrieayoLmX BUA0B:

- OCHOBHOMW 3aLuThI [3aWNTBI OT HEMOCPEACTBEHHOMO KOHTaKTa C TOKOBeAYLMMI YacTsMu ftobo anek-
TpUYeckol Lienn Ha HanpsxkeHue knacca b npu HopmanbHbIX (6e30TKa3HbIX) YCNoBusX akcnnyaTtauum] n

-~ 3aNThl OT NOPAKEHNA dNEKTPUHECKUM TOKOM B YCNOBUAX CNYYANHOro oTKasa.

Mepbl Mo 3awWwnTe, onucaHHblie B 7.2 U 7.3, 0OMKHBI COOTBETCTBOBATL Tpeb6oBaHWSAM METOA0B UCTIbITaHUA,
yKkasaHHbIX B [8, pasgen 8].

MpumMmeyvyaHue—C ToUKM 3peHns PYHKUMOHANBHOCTU MEPbI, aHANOMYHbIE MepaM 3awwmTbl OT MOPAKEHUsI
BMEKTPNYECKUM TOKOM, MOXHO MPEeAyCMOTPETb Ars SIEKTPUHECKNX Lenei Ha HanpsxeHne knacca A.

7.2 OCHOBHbIe Mepbl 3aLLUTbI

Heobxoanmmo npeanpuHATL 3awWmTy fMogen oT HeNnoCPeACTBEHHOro KOHTaKTa ¢ ToKoBeAyLWUMMN YacTAMMN
3MeKTpUYECKUX Liener Ha HanpsbkeHne knacca b. 3awmra ot HenocpeACTBEHHOTO KOHTaKTa A40MKHA BKIOYaTb
B cebsa nmbo ogHy, Nnbo obe HKeyKasaHHbIe Mepbi:

- Hanu4“e oCHOBHOW N3OMALMM TOKOBEAYLUUX HacTen;

- ycTaHoBKa 6apbepoB/KOXKYXOB, NPeAoTBPpaLlaoLLMX AOCTYN K TOKOBEAYLLIMM YaCTAM.

Bapbepbl/KoXyXn MOTYT BbITb kak TOKOMPOBOASALLMMU, TAK U TOKOHENPOBOAALLMMMU.

Mpoussogntenn TCTO gomkHbl 0b6paluaTe ocoboe BHUMaHUe Ha 3aLmTy OCHOBHOW U30MsILIMM TOKOBe -
LLMX YacTeln B NaCCaXMPCKOM U IPY30BOM OTAENEHNSIX.

7.3 3awuTta B yCNoBUAX CriyYanHoro oTkasa

7.3.1 O6wme nonoxeHus

3awnTta oT NopaxKeHNs 3NeKTPUYECKUM TOKOM B YCIIOBUSIX CNYYANHOro 0TKasa A0MKHa OCYLLIeCTBNATLCS
C MPUMeHeHneM Mep, yKasaHHbIX B 7.3.2 unn 7.3.3, B 3aBUCMMOCTU OT TOro, U30MPOBaHbI MU coeIMHEHbl C
XOAOBOW YaCTbHo 3neKTpuieckne Lienn Ha HanpsbkeHune knacca b.

3TN Mepbl MOTYT OTNNYATLCS AN Pa3NUYHBIX TOKOBEAYLMX YacTeld OAHOW 3NeKTPUYecKoi Lenn Ha
HanpskeHue knacca b.

OTKpbITblE TOKOMPOBOASILLME YACTH, B T. Y. OTKPbITbIE TOKOMPOBOASALLNE Gapbepbl/KOXyXW, AOIPKHBI BbITb
COoeAMHEeHbI C 3arieMeHTaMun X040BON YacTu (4N BbIpaBHUBaHWUA NOTEHLMana).

7.3.2 Mepbl no 3aLuTe M30NTUPOBaHHbLIX 3MEKTPUYECKUX Lienei Ha HanpsaXkeHue knaccab

Jliobas 13 OCHOBHBIX Mep 3aWuTbl (CM. 7.2) sBnsieTC 4OCTaTOYHOM Npu cobniogeHni MUHUMarbHOro
ypoBHS conpoTusneHns 100 Om/B, ¢ yueToMm MakcumMarnsHOro paboyvero HanpsbkeHUs 3MeKTPUYeCKO! Lienu.

Mpwn™eyaHn e — MuHnmansHoe conpoTmenexune nsonsumm 100 Om/B cooTBeTCTBYET MaKCUMarbHO 4ONYCTU-
MOMY TOKY, MponyckaeMomy Yepe3 Teno, pasHomy 10 MA (cm. 7.1). Ecrniv OTCYTCTBYeT BO3MOXHOCTb NogdepxuBaTthb Tpeby-
emble 100 OM/B, To 3awuTy B yCnoBmaX Cry4anHoro otkaza Heo6xoaumo oCyLLecTBS Tb NOCPEACTBOM NPUMEHEHNS OOHON
13 cneayoLwmx mep:

- UCcnonb3oBaHne JBONHON NN YCUNEHHOW N30NALNN;

- MPUMEHeHWe AONONHUTENBHOIO Crosi U3 Gapbepa/koxXyxa NoBepX OCHOBHOW U30NSALMUMK;

- NepuoanYeCcKi NN NOCTOSHHBIN KOHTPOMb COMPOTUBNEHWUS COEANHEHNSA MEXAY XOL0BOMN YacTbi0 M TOKOBEAYLLM-
MW YacTAMM No6oK anekTpuYeckon Lenu Ha HanpsbkeHne knacca b Bo Bpems akcnnyatauuv TCT3. CneayeT npedycMoT-
peTb nopavy COOTBETCTBYIOLLEro NpeaynpexaeHns B crnyvae obHapyXeHusi nageHnsi ConpoTuBneHns. JononHuTensHo
MOHO OrpaHV4YnTh BO3MOXXHOCTb NOBTOPHOIO 3arnycka u ncnons3osanvs TCT3 Npu NOBTOPSIIOWLEMCH NageHnM ConpoTmB-
NeHust;

- MCMNONb30BaHWe COOTBETCTBYIOLLEN CUCTEMbI OOHAPYKEHUSI TOKOB YTEYKN U BbIKMTIOYEHUS.



rocT P 54111.3—2011

Ecnv ToK W BpeMa yTeuKkn 4oCTUratoT onacHoro ypoBHs [7], NoBpexaeHHas Lienb Ha HanpshxeHue knacca b
JAoImkHa 6bITb N30NMPOBaHa TakuM 06pasoMm, YTobbl NpeaynpeauTb YBEYbE UM CEPbE3HYI0 TPaBMY, yUUTbIBAsS
oXnaaembli TUM U CTeMeHb KOHTaKTa 4enoBeka UM pabodee coctosiHne TCTO, cormacHo onucaHuio B
rOCTP54111.1.

7.3.3 Mepbl no 3awuTe ANA 3NEeKTPUYECKUX Lene Ha HanpsikeHue knacca B, coeguHeHHbIX ¢
X040BOW YacTbio

3alwuTa ocyLLecTBNSETCA C MOMOLLbIO OOHOW U3 crnedytolimMX Mep ¢ TpeboBaHWeM Mo MUHUMANbHOMY
conpoTuBneHnto nsonsaumm 100 Om/B (cm. 7.11 7.3.2):

- OBOWHas Unn ycuneHHas usonsauua nioboro obopyaosarus knacca b;

- OONONHUTENbHbIN Gapbep/KoXKyX MOBEPX OCHOBHOM 3aLUTbI kKnacca b.

Ecnu ana oCHOBHOW 3aLUMThl UCTIONb3YeTCs TOKOMPOBOASILLEE MOKPLITUE, TO AONOMHUTENbHbIE Gapbe-
PbI/KOXYXW HE AOIKHbI MPOBOAUTL 3MEKTPUYECKNIA TOK.

7.4 OononHUTenbHbIA (anbTepHaTUBHbLIA) NOAXOA K MepaM no 3aluTte OT nopaxkeHUA
3NEeKTPUYECKUM TOKOM

B nononHeHne k Mmepam o 3awmTe, onucaHHbIM B 7.2 1 7.3, B LLeNnsiX A0CTaTOMHOM 3alnThI Noaei oT
NMopayKeHUs ANEKTPUYECKAM TOKOM MOXKET ObITb MPUMEHEH crieayoLLMi noaxoa, NPUMeHUMbIA AN pas3paboTku
anbTepHaTUBHbLIX Mep No 3aLuTe, ¢ y4eToM cneLmndrnyecknx pacieTHbIX YCNoBuiA Ans koHkpeTHoro TCTO.

MpoussognTene TCTS A0MKeH MPOBECTU COOTBETCTBYIOLLMI aHanus aKcnyaTaunoHHon 6esonacHoc-
TW, CBSI3AHHOW C NOpaXXeHWeM 3M1eKTPUYECKM TOKOM, U MPUHATEL Mepbl, KoTopble oBecnevyaTt Heobxoanmyto
3aLMTY OT NOPaKEHUS SMEKTPUYECKUM TOKOM. [Ana aHanuaa akcnnyaTauMoHHon 6e30nacHoCcTM MoxkeT BbiTb
Mcnonb3oBaH MeToq aHanunsa sBuaoB 1 nocneacTsun otkasos (FMEA) nnv ananus gepesa otkasos (FTA) u ap.
CocTosiHNsA 0TKasa A40MKHbI YYUTLIBATL HE TOMbKO HopMarbHyto akcrinyatauunio TCT3 n HopMansHble yCnosus
oKpyxatoLeli cpeael, HO 1 crnieludnyeckme obcToaTenbCTBa, HanpMMep nonagaHue BoAbl.

Takol noaxog No3BonseT onpeaenntb TpeboBaHNs K KOMMIOHEHTaM U CUCTEMaM, KOTOpble BCTPauBatoT-
caB TCTO B Buae 6nokoB BO BpeMsl cHOpKN, C TeM UTOBObI MOXHO 6bIN0 COOTBETCTBYHOLWMM 06pa3om NpoeKTUpo-
BaTb, MPOU3BOAUTb N UCMBITLIBATEL 3TU KOMMOHEHTHI U CUCTEMBI.

8 MeToabl UCMbITaHUN U KOHTPOIA Mep No 3aluTe OT NopaxXeHuAa InekTpuvec-
KUM TOKOM

8.1 O6wme nonoxeHus

KoHTpornb BbINOMHEHUS Mep MO 3aluTe B COOTBETCTBUW C pasAenomM 7 ocyLlecTBNseTCa AN Kaxaon
anekTpudyeckon Lenu TCTS Ha HanpsbkeHue knacca b.

Ecnu ncnbiTaHus He 3aTparuBatoT acnekTel 6esonacHocTu Bcero TCT3, oHU MoryT GbiTb NpoBeAeHbl
oTAeNbHO Ha KOMMOHEHTaX U YyacTax Lenu.

8.2 Usonauua

8.2.1 OGwue nonoxeHus

Ecnu 3awmta ocyllecTBASAETCS C MOMOLLbIO U30MALUN, N3OMALUA AOIPKHA NOMHOCTLIO 3alumLaTh TOKO-
BeayLUMe YacTu 3NeKTPUYECKON CUCTEMBI OT BHELUHUX BO3AENCTBUIN U MOXET ObITb yaarneHa TomnbKo nocpea-
CTBOM paspyLUeHusl.

Mzonupytowmia matepuan gOJPKeH BbliAepXKnBaTb MakcumanbHoe pabouee HanpshkeHue U Temneparyp-
Hble pexxuMbl TCTO n ero cuctem (cM. pasgen 4).

M3zonauusa aomkHa MMeTb AOCTaTovyHOe CONPOTUBAEHNE N BbiAEPXKMBATbL MakcumarnbHoe AonycTuMoe
HanpsbkeHuwe. McnbiTaHnus Ha NpoBepKy COOTBETCTBUA NpuBeaeHbI B 8.2.2,8.2.3 1 8.2.5.

8.2.2 NsmepeHne conpoTUBNEHUS U3OMNALUUUA BCNOMOraTenbHbIX YacTel 3HEeproycraHoBKU Ha
TONJIUBHbIX 3NIeMEHTax

[N usmepeHusa conpoTUBIIEHUS U3OTSILIMA BCNOMOraTesbHbIX YacTel 3HeproycTaHOBKA Ha TONNMNBHBIX
anemeHTax Ha HanpsbkeHue knacca b u ux TokonNpoBOAALUMX YaCTAX UCTOUHUKN SMNEKTPO3IHEPIM ANA 3TUX
uenei (ToNNMBHbLIE 3NEMEHTHI, TArOBbLIE akKKyMynATOpHbIe 6aTapeun) A0SKHBI 6bITb 0TCOeANHEHEI, a TOKOBEAY-
Wmre aeTany AoMKHbI 6bITb OTCOEAUHEHDI OT SMEKTPUYECKOTO LWACCU.

Mepea npoBeaeHMEM U3MEPEHUIA HEOBX0AMMO BblaepaTb 06opyaoBaHue B TedyeHne 8unpu(5+2)°C, c
nocneayroLwWwnm nepexoioM Ha TeMnepaTypHLIA pexxum 3amepa (23 + 5) °C, npoaomKUTENBHOCTL KOTOPOro Tak-
Xe A0MKHa cocTaBnaTb 8 4 npu BraxHocTn 85 % — 100 % n atmocchepHoM aaBneHumn 86—106 klMa.

Bo3moxHO ncnonb3oBaHue Apyrnx napamMeTpoB NpY YCNOBUK, YTO Nepexo Yepes TOUKY pochl NPOUCXO-
AnT cpasy e nocne Hayana nepuoaa samepa.

6
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ConpoTuBneHue nsonsaummM HeobxoamMmo N3MepsATb B TEYEHMe nepuoaa 3aMepa Yepes onpeaeneHHble
NPOMEXKYTKU BPEMEHN.

Ana kaxxaon anekTpudeckon Lienu Ha HanpsbkeHue knacca b ucnoitatensHoe HanpsikeHne Heobxoanmo
npuKnagbiBaTh cneaylowmnm obpasom:

- COeAUHUTL ApYr ¢ APYroM TOKONPoBoAALUe YacTU BCNOMOraTerbHbIX YacTed 3HeproyCcTaHOBKU Ha
TOMIMBHBIX 3N1IeMeHTax;

- COeaAnHUTL APYr C ApYroM BCe TOKOMPOBOAALLME YaCTU 3NIEKTPUHECKOTO LIaccu;

- NMpuUKNaabiBaTh UCNbITaTENbHOE HANPsSXKeHUe Mexay CoeAMHEHUSIMU TOKOBeQYLLIMX YacTel U TOKONpo-
BOOSILLNX YacTen.

MpwumedaHun e — N3mepeHnsa cnoes OTKPLITON N3ONALMK OBLIMHO OCYLLECTBISIIOTCA HA 3a4EWCTBOBAHHbBIX KOM-
noHeHTax BHe TCTO B COOTBETCTBMU C METOAUKOW, ONUCAHHON, Hanpumep, B [2] unm [4] ans kabenen.

AnanpoBeaeHna namepeHusi ConpoTUBNEHUA U3ONALUUA MeXay OCTaTOYHON MOLLHOCTbHO CUCTEMBI NIATa-
HWs1 Ha TOMMMBHBIX 3NIEMeHTax Lienei Ha HanpsikeHne knacca b 1 BcnomoraTtensHeIMU 3MeKTPpUYECKUMMN Liensi-
MK 6aTapen BCromMoraTesbHbIX MEeKTPUYECKUX Lener AomKHbl 6biTb OTCOeAMHEHbI, a8 TOKOBeayLUME YacTu
BCNoOMOraTesbHbIX 3M1EKTPUYECKNX Lienei AoMmMKHbI OblTb COeANHEHI.

WcnbiTaTensHoe HanpsixeHWe cnegyeT NnpuknaabiBatb Mexay coeanHEHHbIMU TOKOBEAYLLMMU YaCcTAMM
Lenen Ha HanpsxeHue knacca b 1 coegnHeHHbIMU TOKOBEAY MMM HaCTSIMU BCNOMOTraTeNbHbIX 3MeKTpUYeCKnX
uenen.

NsmepeHus cnegyeT NpoBogUTb C UCNOMNb30BaHUEM COOTBETCTBYIOLLUX MPUBOPOB.

WcnbiTaTensHoe HanpskeHue OOIMKHO, Mo KpalHel Mepe, COOTBETCTBOBATb HaMPSKEHUHO OTKPLITON
Lenu cUCTeMbl MATaHWUS Ha TOMMMBHBIX SrIEMEHTaxX 1 NpunaraTbCcs Ha A0CTaTOYHOE KONTMYECTBO BPEMEHMU, YTO-
6bl NOMYy4NTL CTabUNbHbIE NoKa3aHus.

8.2.3 UaMepeHUe comnpoTMBNEHUA U3ONALUU UCTOUYHUKOB I3NIEKTPOIHEPrMU Ha HanpsikeHue
knacca b

Mpw n3mepeHnn conpoTMBNeHns Usonaumum 6atapen TONMBHBLIX 31EMEHTOB criedyeT YYUTbiBaTb BCe
3MNEeMEeHTbl MeXaHU4eCKOW KOHCTPYKLUWA CUCTEMBI TOMMUBHBLIX 3MIEMEHTOB (BKITHOYAsA CUCTEMY OXMaXKOEHUs C
oxnaxparollen cpeaon).

MepeqnpoBegeHWeM M3MepeHWIA criedyeT 0CTaHOBUTE BbIpaBoTKy aHepruv reHepatopom, pabotaroLmm
Ha MoMHY MOLLIHOCTb, COrMacHoO MHCTPYKLUWUM NpoussoauTens. CnedyeT 0TCOeAUMHUTL BCe NpoBoAa OT KIeMM
6noka TONMMBHBIX 3MIEMEHTOB U BCE NPOBOAA OT APYrvX aNeKTPUYECKUX COeAUHEHNA TOMMUBHBIX 311IEMEHTOB.
Bce oxnaxpaatoLne 3MeeBuKN, TONMMBOMPOBOALI, BO3AYXOMNPOBOAbLI AOMKHbLI OCTaBaTbLCA COeAUHEHHBbIMUA.

3a 1cKoYeHnem 3TMX 0cobbiX YyCNOoBUIA, METOAMKA A0OIPKHA COOTBETCTBOBATL yKasaHuam 8.2.2.

N3mepeHue conpoTUBREHUA N30NALNU TATOBOW akKyMynsiTOpHoO 6aTapeu, ecnv TakoBasi UMeeTcs, crne-
ayeT NpoBoauTb B COOTBETCTBUM C [3].

8.2.4 Tpe6oBaHUA K CONPOTUBMEHUIO U3ONALUU

Ecnucpeactea sawmTel TpebyoT MUHUMATBHOTO CONPOTUBIIEHUS U30SISILUA, TO OHO AOMKHO ObITb MUHU-
mym 100 Om/B gna kaxgoin uenu Ha HanpsbkeHue knacca b. Uto6bl BbINOMHUTE 3T0 TpeboBaHue, BO3MOXHO,
noTpebyeTcs, YToObI HANPSXKEHWUE KAKAO0ro KOMMNOHEHTa 6bifo Bhillie B 3aBUCUMOCTU OT KONUYEeCTBa KOMMOHEH-
TOB U CTPYKTYpPbI Lenu, K KOTOPO OHU NpUHaanexar.

8.2.5 Cnoco6HOCTb BbiAEpXKUBaTb HanpsixeHue

8.2.5.1 O6wwue TpeboBaHus

CucteMbl Ha HanpskeHUe knacca b cnegyeT NpoekTUpoBaTh € yHeTOM UCTbITAHWUI Ha BblAepXUBaemoe
HanpsbkeHue, onncaHHbIX Huxe U B [8].

8.2.5.2 WUcnblTaHne BblgepXnBaeMbIM HanpskeHUueM

8.2.5.2.1 Uensb

Llenbto aToro UcnbiTaHms sIBNSIETCS OLEHKA COOTBETCTBUSI YPOBHS 3alUMUThI OT MOPAXeHUs1 dfieKTpudec-
KUM TOKOM MpU N30ISILNN TOKOBEAYLLMX YaCcTeln B YCNOBUAX HOPMaribHOM aKCnnyaTaLumn Ans Takux KOMNoHeH-
TOB, KaK 3M11eKTpONpPoBoAKa, TOKOMPOBOASALLME LWUHbI M COEANHUTENN.

8.2.5.2.2 OnucaHue ncnbitTaHns

HanpskeHne nepemeHHoro toka yactoton 50—60 My nnn paBHoO3Ha4YHoOe HanpsXeHue NoCTOAHHOIo
ToKa (CM. HXe) crieyeT MPUNOXKUTL!

- MexXay KneMMaMu U KOprycoM C 3MeKTPONpoBoasiLLen NOBEPXHOCTLIO N

- Mexay Knemmamu 1 3nekTpoaom, 06epHyTEIM BOKPYT kopnyca (Hanpumep, MeTannuyeckas donbra), B
cry4ae nracTUKOBOro Kopnyca.

Bo Bpems ucnbITaHNs He AOMKHO MPOUCXOAUTL HU MOBPEXAESHUN AN3NEKTPUKa, HU Npoboes.
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UcnbiTatensHoe HanpsbkeHWe NepeMeHHoro Toka, B, AomkHO 66T cpeaHeKBaapaTUYHbLIM 3HaYeHUeM,
BbIUMUCIAAEMBIM MO hopMyre

2U + 1000, O]
roe U — makcumanbsHoe paBodee HanpskeHWe B U30NMpYloLLMX YacTsx, B.

MpunmeyaHune—MHcnbiTaTenbHoe HaNPsXXeHWE MOXET YMEHbLLATBCS B NMPoLecce AanbHENWEro uccrnegoBa-
HUS HA NepexoaHbIX Pexumax paboTbl C 3HEPreTUHECKON YCTAHOBKOW Ha TOMIMMBHLIX 3reMeHTax. McnbiTatensHoe Hanpsi-
XeHue MOCTOsAHHOro Toka B 1,41 pa3a npeBbIWaeT cpegHeKBagpaTtuYHoe 3HaYeHNe NepemMeHHOro ToKa.

8.3 Tpe6oBaHusa k 6apbepam/Koxyxam

8.3.1 O6wue Tpe6oBaHuA

Ecnu sawmTa o6ecneunBaeTcs ¢ nomoLlbio 6apbepoB/KOXYXO0B, TO UX cnedyeT ycTaHaBnMBaTb Takum
06pas3om, YToBbl UCKMHOYUTL AOCTYN K TOKOBEAYLLUMM HYacTsAM KOHCTPYKLUK.

Mpn HopMmarnbHBIX YCNOBMAX 3KCMlyaTauMnm B COOTBETCTBUM C UHCTPYKUMEn npoussogutens 6apbe-
PbI/KOXYXW AOIKHBI 06ecnednBaTh onpegeneHHoe MexaHn4eckoe ConpoTMBIEHNE.

Ecnu k 6apbepam/koxyxam ecTb NpsAMOi AOCTYN, OHW AOMMKHBI OTKPbIBATbCS UMM CHAMATLCA TOSbKO ¢
MOMOLLbIO CreLnankHOro MHCTPYMEHTa UM MHCTPYMeHTa AN TeXobcnyXuBaHusl.

Bapbepbl/KoXKyX1 AOMKHEI MTPOXOAUTb UCMbITAHUA Ha CONPOTUBIEHWE U30NSALUA UMW BblAepXUBaemMoe
HanpsbkeHue, kak onucaHo B 8.2.2—8.2.5, ecnn UCMbITaHUAMU He NOATBEPXKAAeTCH UHoe.

HenpepbIBHOCTb COEANHEHWIA C 3NEKTPUYECKON CXeMOI XOQ0BOW YacTu A0PKHA COOTBETCTBOBATL Tpe-
6oBaHusAM 8.3.3.

B 3aBMCUMMOCTV OT pasmepa 0TBEPCTUI B 6apbepax/Koxyxax (Hanpumep, Ans BEHTUMALMN) U PAacCTOAHUSA
[0 TOKOBeAyLMX YacTel cneayeT npegycMoTpeTb NpuMeHeHue LndpoBbix 0603HaYeHUI cTeneHn 3awwuThl
(koa IP), cm. 8.3.2 HacTosiwero ctaHaapTa, [5], mapknpoBky GapbepoB/koxyxoB — cM. 6.1 HacToswero
cTaHgapTa.

8.3.2 CreneHu 3awuThl 6apbepoB/KOXYXOB

Bapbepbl/koXyxu, K KOTOPbIM €CTb NPSIMO AOCTYN, AO/DKHEI COOTBETCTBOBaTL TpeboBaHUsIM No cTene-
HAM 3awW Tl IPXXD, ecnv OHW NpeaoXpaHsoT 3feMeHTbl KOHCTPYKLIMK, BXOoASLME B afieKTpUYeckue Lenu Ha
HanpskeHue knacca b. B gpyrux cnyyasx moryT 6bITb MCNOMb30BaHbl MeHbLUWE CTENeHU 3alumThl Mo kogy IP
(IPXXC nnu IPXXB), ecnv aHanns puckos, NpoBeAeHHbIN B OTHOLLUEHUN GapbepoB/KOXYXOB, CBUAETENLCTBYET
0 MUHVUMAaIIbHOM YPOBHE Yrpo3bl NOPayKeH s 3M1eKTPUYECKAM TOKOM.

8.3.3 TpeGoBaHuA kK HeNpepPbLIBHOCTY ANA BbipaBHUBaHUA NOTeHLUana

UcnbiTaHne NpoBogsaT Npyn BO3AEACTBUN NOCTOSHHOTO TOKa CUIToi 24 A HanpskeHneM He 6onee 60 B. Tok
nponyckaT Mexay NobbiM1 ABYMSI OTKOLITEIMU TOKONPOBOASALLMMM YACTAMWN KOHCTPYKLUMK B TedeHue 5 ¢. Cne-
AyeT U3MepuTb NageHne HanpskeHUs Mexay ABYMS OTKPLITBIMU TOKOMPOBOAALWMMU YacTamu. ConpoTusne-
HUe, paccunUTbIBae@MOE Mo TOKY 1 3TOMY NadeHuo HanpsbkeHus, He AoSpKHO npesbiwath 0,1 Om.



[1] NCO 3864-2—2004

[2] NCO 6722

[3] NCO 6469-1

[4] NCO 14572

[5] NCO 20653

[6] M3K 60417
[7] MOK/TT 60479-1

[8] MOK 60664-1
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Bubnuorpadcun

CumBonbl rpagudeckue. LiBeta u 3Hakm 6e3onacHocTn. YacTe 2. MpuHUMnel NpoekTupoBa-
HUSA Ans 3TUKeTOK GesonacHocTn Ha magenusax (ISO 3864-2—2004, Graphical symbols —
Safety colours and safety signs — Part 2: Design principles for product safety labels)
[opoxHble TpaHcnopTHele cpeacTBa — OAHOXMNBHbIE Kabenu HanpsikeHnem 60 B u
600 B — Pa3smepsl, MeTodbl ucnbitaHuii U Tpeboranmn (ISO 6722, Road vehicles — 60 V
and 600 V single-core cables — Dimensions, test methods and requirements)

TpaHcnopT AOPOXHbLIN anekTpudeckuii. TpeboeaHua GesonacHocT. YacTb 1. AKKyMynupo-
BaHWe aneKkTposHeprun Ha GopTty aBTomobmnsa (ISO 6469-1, Electrically propelled road
vehicles — Safety specifications — Part 1: On-board rechargeable energy storage system
(RESS))

TpaHcnopT AOPOXKHbIA. Kpyrnbie, SKPAHMPOBaHHbIE U HESKPAHMPOBAHHBIE MHOTOXWIbHLIE
kabenu ¢ obonoykoli Ha 60 B 1 600 B. MeToabl ucnsiTaHuin un TpeboBaHust k kabensm ¢ 6aso-
BbIMM M MOBbIWEHHBIMW 3KCMIMyaTaumoHHbIMK  xapaktepuctukamm (ISO 14572, Road
vehicles. Round, screened and unscreened 60 V and 600 V multi core sheathed cables. Test
methods and requirements for basic and high performance cables)

Tpancnopt aopoxHbint — Crenenn 3awmTsl (IP Code). 3awmta anektpoobopyaoBaHmsa ot
NOCTOPOHHUX Ten, BoAabl n pgoctyna (ISO 20653, Road vehicles — Degree of protection
(IP-Code) — Protection of electrical equipment against foreign objects, water and access)
O603HaveHus rpadpuyeckue Ha obopyaoeanum (IEC 60417, Graphical symbols fo use on
equipment)

BospencTeue Toka Ha noaen n goOMawHuUX XUBOTHbIX. Yacts 1: Obwue acnekrbl (IEC/TS
60479-1, Effects of current on human beings and livestock — Part 1: General aspects)
CornacoBanue nsonaumm Ans o60pyaoBaHusi B HU3KOBONbTHbIX cuctemax. Yactb 1. MpuH-
uunsl, Tpe6oBannsa u ucneitanns (IEC 60664-1, Insulation coordination for equipment within
low-voltage systems — Part 1: Principles, requirements and tests)
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